Effect of verapamil on the hydroosmotic response to antidiuretic hormone in toad urinary bladder.
To investigate the role of the calcium ion in the hydroosmotic response to antidiuretic hormone (ADH), the effects of verapamil, an inhibitor of calcium ion entry into cells, on stimulated water flow was examined in vitro in the toad urinary bladder. Verapamil, 50 micro M, decreased ADH-stimulated osmotic water flow from 23.4 +/- 4.1 to 9.9 +/- 3.3 mg . min-1 . hemibladder-1 (mean +/- SE, n = 12, P < 0.001). That this inhibitory effect was due to a verapamil-induced alteration in cellular calcium metabolism is suggested by the findings that 45Ca2+ uptake by isolated toad bladder epithelial cells was reduced nearly 50% in the presence of verapamil and that reversibility of verapamil's inhibitory action was calcium dependent. Additionally, verapamil reduced theophylline- (20 mM) stimulated water flow from 22.8 +/- 2.7 to 9.5 +/- 2.9 mg . min-1 . hemibladder-1 (n = 7, P < 0.001) but enhanced cAMP- (10 mM) induced water flow from 12.8 +/- 2.5 to 21.6 +/- 1.1 ng . min-1 . hemibladder-1 (n = 7, P < 0.001). The latter effect was due, at least in part, to a direct inhibitory effect by verapamil on phosphodiesterase activity of toad bladder homogenates. These results, therefore, suggest that the calcium ion is an important coupling factor at the level of the adenylate cyclase enzyme complex for the stimulus-reabsorption coupling between ADH and the transporting epithelia of the toad urinary bladder.